Effects of insulin-like growth factor-I, corticosterone, and 3,3', 5-tri-iodo-L-thyronine on glycosaminoglycan synthesis in vertebral cartilage of the clearnose skate, Raja eglanteria.
Effects of insulin-like growth factor-I (IGF-I), corticosterone, and triiodothyronine (T(3)) on in vitro growth of vertebral cartilage of the clearnose skate, Raja eglanteria, were investigated. Uptake of [(35)S]sulfate in cultured vertebrae was used to characterize glycosaminoglycan (GAG) synthesis and cartilage growth. IGF-I significantly enhanced cartilage growth when concentrations of 1.28 and 12.8 nM were present in the culture system. Corticosterone significantly inhibited vertebral GAG synthesis at concentrations of 1, 10, and 100 nM. This effect was markedly pronounced in cartilage exposed to 1 and 10 nM corticosterone, in which GAG synthesis was virtually ceased. In contrast, T(3) (0.75, 7.5, and 75.0 nM) had no significant effect on sulfate uptake. These data suggest that IGF-I and corticosteroids may play important roles in regulating skeletal growth of elasmobranchs, as they appear to do in other vertebrates. While T(3) does not appear to exert an immediate, direct effect on vertebral growth, it may still influence elasmobranch chondrogenesis over longer culture periods or indirectly through other regulatory pathways. Thus, further information is necessary to characterize the role of thyroid hormones in the skeletal growth of these fishes. The present study is the first in vitro investigation on the hormonal regulation of elasmobranch cartilage growth. As such, the methods described herein provide a useful technique for examining these physiological processes. J. Exp. Zool. 284:549-556, 1999.